SYNOPSIS Motor and sensory conductionvelocity in the musculocutaneous nerve were determined in 51 normal subjects. The maximal velocity from the anterior cervical triangle to the axilla was the same in motor and sensory fibres. The musculocutaneous nerve originates from the lateral cord of the brachial plexus at or about the lower border of the pectoralis minor muscle and its fibres derive chiefly from the fifth and sixth cervical nerve roots (Sunderland, 1968) . Conduction along motor fibres from the axilla to the brachial biceps muscle has been described by Redford (1958) and from Erb's point to the brachial biceps by Gassel (1964) and Kraft (1972). Nelson and Currier (1969) stimulated the nerve at two sites in seven normal subjects and determined the motor conduction velocity along the fibres to the brachial biceps in the nerve segment between the anterior cervical triangle and the axilla.
The musculocutaneous nerve originates from the lateral cord of the brachial plexus at or about the lower border of the pectoralis minor muscle and its fibres derive chiefly from the fifth and sixth cervical nerve roots (Sunderland, 1968) . Conduction along motor fibres from the axilla to the brachial biceps muscle has been described by Redford (1958) and from Erb's point to the brachial biceps by Gassel (1964) and Kraft (1972) . Nelson and Currier (1969) stimulated the nerve at two sites in seven normal subjects and determined the motor conduction velocity along the fibres to the brachial biceps in the nerve segment between the anterior cervical triangle and the axilla.
The study presented in this report deals with conduction velocity along the musculocutaneous nerve in normal subjects in proximal (fossa supraclavicularis-axilla) and distal segments of motor fibres and in proximal (fossa supraclavicularis-axilla) and intermediate (elbowaxilla) segments of sensory fibres. Three selected case reports are presented to illustrate the usefulness of the method.
METHOD
Fifty-one subjects without history, signs, or symptoms of neuromuscular disorders were examined; 20 were between 15 and 34 years old, 18 were 35 to 54 years (Accepted 27 April 1976.) old, and 13 were 55 to 74 years old. The procedures used for recording motor and sensory conduction were the same as those described for other limb nerves Rosenfalck, 1966, 1971; Payan, 1969; Trojaborg and Sindrup, 1969; Behse and Buchthal, 1971; Buchthal et al., 1974) . In short, motor conduction was determined by stimulating the musculocutaneous nerve at two sites: (1) at the anterior cervical triangle just behind the sternocleidomastoid muscle and approximately 6 cm above the clavicle, and (2) at the axilla between the axillary artery and the median nerve medially, and the coracobrachialis muscle laterally, just above the level of the tendon of the latissimus dorsi muscle. The electric stimulus, 0.2 ms in duration, was applied through insulated stainless steel needle electrodes, 0.7 mm in diameter. The near-nerve electrode, with a bared tip of 3 mm, was adjusted close to the nerve as indicated by a threshold of the muscle action potential of0.5-1 mA (Trojaborg and Sindrup, 1969) . The remote electrode, with a bared tip of 5 mm, was placed at the same level as the near-nerve electrode at a transverse distance of 3 cm. The stimulus was delivered from a constantcurrent stimulator isolated from ground. The maximal stimulus current was 5-7 mA-that is, 10 times the threshold current. The action potentials were recorded with concentric needle electrodes (0.07 mm2 leading-off area, DISA 13KO51 1) placed in the endplate zone and adjusted to the region of maximal response in the brachial biceps muscle. The motor responses and the stimulus current were recorded on two channels of an electromyograph (DISA 13K051 1). The conduction time was measured from the onset of the stimulu, to the onset of the muscle action potential; the amplitude was measured peak-to-peak. The distance between the near nerve stimulating electrodes was measured with an obstetric caliper (Gassel and Diamantopoulos, 1964) .
The sensory fibres of the musculocutaneous nerve were stimulated with needle electrodes placed along the nerve where it emerges as the lateral cutaneous nerve of the forearm at the level of the elbow crease. Here it can be palpated just lateral to the tendon of the biceps brachii and medial to the brachioradialis muscles (Fig. 1) . The near-nerve electrode was adjusted with the amplitude of the sensory potential recorded at the axilla as indicator. The current pulse was 5-10 mA. Further increase in stimulus current increased neither the amplitude nor the number of slow components of the response. At the axilla and anterior cervical triangle, electrodes positioned by means of the motor threshold were used for recording of sensory potentials. The maximum sensory conduction velocity was determined from the latency to the initial positive peak of the potential; the minimum velocity along sensory fibres was determined when the resolution of the recording was high enough to distinguish potentials 0.05 ,uV in amplitude by means of electronic averaging of 250, 500, or 1000 traces (Buchthal et al., 1974 Electromyography of the brachial biceps muscle showed severe loss of motor units with discrete activity of 5 mV amplitude with full effort. There were denervation potentials in four sites in the muscle. The mean potential duration was 72% increased (17.2±
1.3 ms, n = 23), the mean amplitude of motor unit potentials was 220% increased (1.190±310 ,tV) and polyphasic potentials comprised 35 % of all potentials. The latency to the brachial biceps was 2.5 times normal, the amplitude of the evoked motor response was one-fifth of normal. The maximal conduction velocity along sensory fibres was less than half the normal and the slowest fibres conducted at a rate of 6 m/s (Fig. 7) . The amplitude of the sensory potential was severely reduced, the response being obtained only by electronic averaging of 1000 and 2000 stimuli. (Buchthal a Trojaborg and Sindrup, 19 The maximum motor and sensory conduction velocities decreased with age. The decrease was uniform and rated 2 m/s per decade as in the median nerve (Buchthal et al., 1975 (Murphey et al., 1947; Davies et al., 1966) . In addition, the total lack of activity in the ION brachial biceps muscle indicated that C6 fibres or conduction in fibres had also been damaged. The subsequent partial s nerve between the recovery within the two years of observation and the axilla was suggests regrowth of fibres contained within the n the radial nerve be-C6 root. The electromyographic findings in the fossa and the elbow brachial biceps together with the result from los, 1964) and between determination of conduction velocity in fibres to rg and Sindrup, 1969) . the brachial biceps muscle were consistent with isculocutaneous nerve reinnervation after Wallerian degeneration maximum velocity as (Trojaborg, 1975) .
Similarly, in case 2 with paralysis of muscles was the same in the innervated by C5-C6 segments and anaesthesia segment of the nerve, corresponding to the same segments, the finding e median, ulnar, and of normal sensory potentials along the axillary, Lnd Rosenfalck, 1966; musculocutaneous, and median (DI) nerves and )69).
absence of evoked responses in the deltoid and brachial biceps muscles suggested C5-C6 root avulsion. The finding of preserved peripheral sensory conduction in root avulsions of the brachial plexus was first described by Bonney and Gilliatt (1958) and has been confirmed by others (Warren et al., 1969; Buchthal et al., 1975) .
Isolated affection of the musculocutaneous nerve is a rare condition. Thus, in the 28 cases of musculocutaneous nerve involvement reported by Worster-Drought in 1921 in his series of 1008 peripheral nerve injuries from the first world war (cited by Sunderland, 1968) in only one was this nerve alone damaged. Osann (1910) (Sunderland, 1968) . In the case presented here, the nerve was totally ruptured. Twenty-one months after the onset of palsy the electromyographic findings were consistent with regeneration after Wallerian degeneration (Trojaborg, 1975) . Moreover, the maximum conduction velocity in sensory fibres of the musculocutaneous nerve was reduced (28 m/s) and the slowest components conducted at 6 m/s, far below the normal range. Similar findings have been reported in regenerating nerve fibres after transection (Buchthal et al., 1975) .
